. Schematic diagram of a tube furnace system. The grey curve represents the temperature profile along the alumina processing tube when the furnace temperature is set at 1450 C. The orange and green line segments along the temperature profile indicate the regions where the yellow-and green-luminescent SEAO nanoribbons are formed. The blue segment indicates the region where the blue-luminescent SEAO nanoribbons are formed. The blue segment is offset from the temperature profile for clarity. This unit cell and the atomic coordinates shown in Table S4 correspond to an R-factor least square fit of ~0.02. The results show that b-SE 0.11 AO is based on a tetragonal unit cell with space group P4/mnc (#128) and lattice parameters of a = b = 7.732 Å and c = 5.837 Å, which is in agreement with the results from JADE analysis. As shown in (a), the unit cell contains fully occupied 2 Sr/Eu (green balls), 8 A1 and 4 A2 sites (red balls), and 8 O1, 8 O2, and 2 O3 sites (blue balls) (see Table S4 for detailed atomic positions). The tetragonal structure of b-SE 0.11 AO is composed of alternating columns of AlO 6 octahedra and AlO 4 tetrahedra connected by sharing oxygen ions, and each Sr/Eu ion is surrounded by 12 O ions, with 2 at a distance of ~2.92 Å, 4 at ~3.19 Å, and 8 at ~3.21 Å, as illustrated in (b). Based on the unit cell presented in (a), the chemical composition for this structure is (SrEu)Al 6 O 9 , with a net charge of +2, thus violating charge neutrality. To achieve charge balance, the structure most likely incorporates aluminum vacancies or oxygen interstitials. As described in the main text (see Figure 5 ), our observation of additional X-ray superlattice reflections in micro-Laue pattern shows that the tetragonal structure possesses a superstructure modulation along the c axis. This modulation typically has a periodicity close to three times the c-axis lattice parameter, and can be slightly incommensurate. We believe that the superstructure is associated with ordering of the Al vacancies or O interstitials across several of the smaller tetragonal unit cells in order to achieve charge balance. Thus far, our monochromatic X-ray crystallography data has not been able to measure the weak superstructure peaks from individual microcrystals. Additional synchrotron and electron microscopy studies aimed at characterizing the detailed nature of the superstructure order are continuing and will be reported in the future. Table S3 . Atomic positions of y-SE 0.11 AO determined by synchrotron monochromatic microdiffraction using rotation crystallography at the APS 15-ID ChemMatCARS facilities. The y-SE 0.11 AO crystal has a hexagonal space lattice (Space group #163) with a set of lattice parameters of a = b = 6.146 Å, c = 10.559 Å, α = β = 90, and γ = 120. Table S4 . Atomic positions of b-SE 0.11 AO determined by synchrotron monochromatic microdiffraction using rotation crystallography at the APS 15-ID ChemMatCARS facilities. The b-SE 0.11 AO crystal has a tetragonal space lattice (Space group #128) with lattice parameters of a = b = 7.732 Å and c = 5.837 Å.
